Attorney Docket No. 100412.56347US 

PATENT 



REMARKS 

Entry of the foregoing amendments prior to the examination of the present 
application is respectfully requested. No new matter has been added. 



If there are any questions regarding this Preliminary Amendment or the 
application in general, a telephone call to the undersigned would be appreciated 
since this should expedite the prosecution of the application for all concerned. 

If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 
Account No. 05-1323 (Docket # 100412.56347US). 
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Description 

Method for Cleaning the Screen Stencil of a Screen Printing Device 
and a Screen Printing Machine for Performing the Method 

[0001] This application is a continuation of International application 
PCT/EP2003/011475, filed October 16, 2003 and claims the priority of German 
application No. 102 56 326.8, filed November 27, 2002, the disclosure of which 
are expressly incorporated by reference herein. 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0002] This invention relates to a method for cleaning the screen stencil of a 
screen printing device in which a sheet of paper is placed beneath the screen 
stencil for an intermediate printing and is printed by a squeegee passing over the 
stencil. This invention also relates to a screen printing machine for performing 
this method. 

[0003] A cleaning method and a screen printing machine suitable for 
performing the cleaning method are known from DE 199 17 794 C2. With this 
known machine, the intermediate printing table is designed as a table that can 
be pivoted parallel to the guide path of the printing table and which is below the 
guidance of the printing table during the printing process and is pivoted upward 
for the purpose of cleaning beneath the screen stencil for the intermediate 
printing. 
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[0004] Machines of this type function satisfactorily but cannot prevent the 
disadvantage that the screen printing ink may dry out in part and clog the 
screen. Therefore despite the arrangement of an intermediate printing table 
which is used for cleaning the screen, it is still necessary with screen printing 
devices to stop production to clean the screen. 

[0005] The object of the present invention is to perform such a cleaning 
operation automatically for the most part and to perform it during operation to 
avoid production downtime. At the same time, better working conditions are to 
be created and rejects are to be prevented. 

[0006] To achieve this object, with a method of the type defined in the 
preamble, it is provided that before performing the intermediate printing, the 
bottom side of the screen stencil is wetted with a cleaning agent. Due to this 
measure, even ink residues that have already dried are dissolved from the 
screen; these residues could not have been removed from the screen stencil 
through the measure of an intermediate printing, which is performed by moving 
the squeegee mechanism onto an intermediate printing paper which is then 
rolled up and removed. 

[0007] In another embodiment of the inventive method, wetting is performed 
by a rotating cylinder or brush which is brought into contact with the bottom 
side of the screen stencil and is immersed in a cleaning fluid. Due to the rotation 
of the cylinder or brush, the cleaning agent is conveyed out of the bath and 



PCT/EP2003/011475 
Attorney Docket No. 100412.56347US 

Marked Version 

brought to the bottom side of the screen stencil, where it can loosen dried-on ink 
residues which can then be removed in the intermediate printing. 

[0008] This invention also relates to a screen printing machine for performing 
the cleaning method, whereby the screen printing machine is equipped with an 
intermediate printing device with which a sheet of paper can be introduced 
beneath the screen stencil for the purpose of cleaning. The new screen printing 
machine is characterized by a rotating body assigned to the intermediate 
printing device and arranged across the direction of movement of the 
intermediate printing device, said rotating body being coatable with a cleaning 
agent and coming in contact with the bottom side of the screen stencil before the 
intermediate printing and being guidable along the stencil. 

[0009] Due to this design, the cleaning can be performed automatically and in 
the screen printing machine. 

[0010] In an embodiment of this invention, a cylinder which is immersed in a 
bath of cleaning agent may be provided as the rotating body. 

[0011] In a refinement of this invention, this cleaning agent may be present in 
a container that surrounds the bottom of the cylinder and is adapted to the shape 
of the cylinder, in which case the cylinder is designed with a roughened surface 
to retain a sufficiently thick layer of cleaning agent and to be able to bring it 
against the screen stencil. 
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[0012] In a refinement of this invention, the cylinder is driven in a rotating 
manner and to this end engages in a toothed rod with pinion gears arranged at 
the side next to the screen stencil on the printing machine. 

[0013] The intermediate printing device itself is designed so that it can be 
raised and lowered and thus can be folded up and unfolded in which case a 
control device may be provided for determining the cleaning cycle so that, for 
example, a cleaning printing operation is performed after every second, third or 
fourth printing. 

[0014] In an advantageous refinement, the cylinder and the container 
assigned to it to which the cleaning agent is supplied in circulation in a simple 
manner are arranged on the end of a paper impression cylinder mounted 
displaceably in the direction of movement of the squeegee, where said end of the 
cylinder faces the screen stencil. 

[0015] To implement the possibility of raising and lowering the cleaning agent 
cylinder, the cylinder together with the container may expediently be arranged 
on a pair of swivel levers that can be acted upon by pneumatic cylinders so that 
the lateral pinion gears of the cylinder engage in the toothed rod which runs 
fixedly next to the screen stencil. Finally, in an essentially known manner, the 
intermediate impression cylinder may be provided with paper and arranged so 
that it can be moved at least by the length of the screen stencil, so that before the 
intermediate printing the entire underside side of the screen stencil is wettable 
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with a cleaning agent. In practice, it is sufficient to wet the stencil in the 
printing area. 

[0016] Instead of the intermediate impression cylinder with an unrolling web 
of paper, an endless sheeting material may also be used to accommodate the 
intermediate printing or a plate cylinder may be used. In both variants, 
continuous cleaning of the continuous loop or the plate cylinder may be ensured. 
Then there is no consumable material in the form of paper. 

[0017] This invention is illustrated in tho drawing on tho basis of an 
oxomplarv ombodimont and explained in greater detail below . Other objects, 
advantages and novel features of the present invention will become apparent 
from the following detailed description of the invention when considered in 
conjunction with the accompanying drawings for example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG 1 shows a schematic perspective diagram of an intermediate 
printing device according to an embodiment of this invention and its correlation 
with the screen stencil of a screen printing machine, whose printing table and 
squeegee mechanism are not shown, 

[0019] FIG 2 shows an enlarged diagram of the end of the intermediate 
printing device according to FIG 1 facing the screen stencil but in a position in 
which the intermediate printing device is in the process of being run beneath the 
screen stencil to perform an intermediate printing, and 
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[0020] FIG 3 shows a diagram like that in FIG 1, as but during wotting of the 
underside of the screen stencil is being wetted with a cleaning agent. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0021] FIG 1 shows an intermediate printing device 1 which is assigned to a 
screen printing machine (not shown). Of the screen printing machine, the screen 
stencil 2 which is held in a frame is shown here; it is arranged in a known 
manner between an intermediate impression cylinder that can be moved beneath 
it and a squeegee mechanism arranged above it (not shown) . In addition, a 
toothed rod 3 which is arranged to run laterally and parallel to the longitudinal 
direction of the screen stencil 2 and will be discussed in greater detail below is 
fixedly connected to the screen printing machine. 

[0022] The intermediate printing device 1 is equipped with a paper web 5 
within a carrying frame 4; this paper web is pulled off a cylinder and guided over 
an intermediate impression cylinder 7 and back beneath it again to a second 
cylinder. The paper web 5 is guided here within the carrying frame 4 in such a 
way that it can also execute a back and forth movement of the intermediate 
impression cylinder 7 in the direction of arrows 8. 

[0023] Upstream from the intermediate impression cylinder 7, a cylinder 9 is 
arranged running across the path of movement of the intermediate impression 
cylinder 7; as indicated in the enlarged diagram in FIG 2, this cylinder is 
immersed in a container 10 which largely surrounds it and is filled with a liquid 
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cleaning agent. This is a cleaning agent capable of dissolving the ink used in 
screen printing. 

[0024] The container 10 and the cylinder 9 guided in it are mounted on a 
transverse web 11, which is mounted at the right end by a double lever 13 
pivotable about the axle 12. The other lever arm 13a of the double lever is in 
contact with the tappet 14 of a pneumatic cylinder 15 which makes it possible to 
pivot the double lever 13 upward and downward out of the position illustrated in 
FIG 1. 

[0025] The cylinder 9 is provided with a pinion gear 16 on one end on which it 
is mounted via bearing journals, each in one end wall of the container 10; on 
operation of the cylinder 15 and on pivoting of the double lever 13 
counterclockwise, this pinion gear engages with the toothed rod 3 as also 
illustrated in FIG 2. 

[0026] The intermediate impression cylinder 7 protruding out of the carrying 
frame 4 has a bearing and two laterally protruding straps 17 which can be 
brought into operative engagement with the squeegee mechanism (not shown) 
and/or with the drive thereof. 

[0027] The operation of the intermediate printing device is as follows: 

[0028] After a predetermined number of printing operations in the screen 
printing machine, a pulse is delivered via a corresponding control device, 
resulting in the intermediate impression cylinder 7 being moved beneath the 
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screen stencil of the screen printing machine in the return motion of the 
squeegee mechanism, as illustrated in FIG 3. Previously, the double lever 13 has 
been pivoted counterclockwise by cylinder 15 due to the pulse, so that the 
cleaning agent cylinder 9 with its pinion gears 16 engages with the toothed rod 
mounted fixedly next to the screen stencil 2. In the movement of the 
intermediate impression cylinder in the direction of the arrow 18 (FIG 3), the 
counterclockwise rotating cylinder 9 is guided past the screen stencil 2, so that it 
comes in contact with the underside of the screen stencil 2. Therefore, as the 
cylinder 9 slides along the bottom side of the screen stencil 2, it wets the screen 
stencil 2 with a cleaning agent that is conveyed out of the container 10 due to the 
rotation of the cylinder 9. The cleaning agent is also circulated through the 
container 10 in a manner not illustrated further here so that the level of the 
cleaning agent in the container 10 can always be kept the same. Due to the 
wetting of the screen stencil with the cleaning agent, ink residues are dissolved 
from the screen stencil, even if the ink is already partially dried. The cylinder 9 
may be passed once or more along the bottom side for wetting the bottom of the 
screen stencil so that the required wetting is accomplished in any case. The 
intermediate impression cylinder 7 is to this end moved back and forth by the 
drive of the squeegee mechanism as often as necessary. 

[0029] If the wetting is complete and has been continued long enough, then 
the intermediate impression cylinder 7 slides with the paper web 5 completely 
under the screen stencil 2 and after lowering the squeegee mechanism, the 
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remaining ink is printed out on the paper web 5 which is then pulled off 
accordingly and rolled up as waste. Dried-on ink residues are also removed from 
the screen stencil 2 in this cleaning. 

[0030] Then the normal printing operation is again begun. Through 
appropriate control, it is possible after a certain number of printings to perform a 
cleaning again, whereby after a predetermined number of printings, the wetting 
of the bottom side of the screen stencil can also be accomplished automatically by 
passing the cylinder 9 once along the screen stencil or even repeated many times 
back and forth along the bottom of the screen stencil 2. 

[0031] Once the wetting operation of the bottom side of the screen stencil is 
concluded, the pinion gear 16 is removed from the toothed rack 3 by pivoting the 
double lever 13 clockwise so that the screen stencil 2 is no longer being wetted 
for the cleaning printing itself and for the corresponding return movement of the 
intermediate impression cylinder 7. 

[0032] This invention offers a very simple possibility of cleaning a screen 
stencil 2 of a screen printing machine which takes place automatically. The 
device is largely maintenance-free and allows cleaning of the screen without any 
mentionable production downtime. 

[0033] The foregoing disclosure has been set forth merely to illustrate the 
invention and is not intended to be limiting. Since modifications of the disclosed 
embodiments incorporating the spirit and substance of the invention may occur 
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to persons skilled in the art, the invention should be construed to include 
everything within the scope of the appended claims and equivalents thereof. 




